Appendix A: Site Plan
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Appendix B: Project Schedule

Project Summary

Exlernal Milestone «

O Task Name Duration Start Finish 2009 > | 2010
! A ——— g g o s NIDlJLF Jd | JIAJSIOIN J <
1 Site Work 61 days Fri 6/27/08 Fri 9/19/08]
2 | Mobilize Sdays  Frig/27/08  Thu7/3/08
3 Damolition 5 days Fri7/4/08  Thu 7/10/08,
S Deep Foundations 25days  Mon 7/28/08 Fri 8/29/08.
5 Earthwork/Site Utilities 25 days Mon 8/4/08 Fri 9/5/08
6 MEP Underground 25days  Mon 8/11/08 Fri 9/12/08
7 | Foundations 25days  Mon 8/18/08 Fri 8/19/08
8 Structure 209 days  Mon 8/18/0B  Thu 6/4/09 =
E Foundation Walls & Columns 40days Mon 8/18/08  Fri 10/10/08
Lobby Slab on Grade 22days Mon 12/8/08 Tue 1/6/09 —
1 MEP Slab on Grade Rough-in 20days  Mon 12/8/08 Fri 1/12/09 —
Storm Line Instaltation - S. Side 5days Mon 12/15/08  Fri 12/19/08 ]
Prep Slab on Grade 15 days Mon 12/15/08 Fri 1/2/09 —1
Pour Lobby Slab on Grade 15 days Wed 12/17/08 Tue 1/6/08 —
Parking Garage B9 days Mon 10/6/08 Thu 2/5/09 e ————
Level P1 24 days  Mon 10/6/08 Thu 11/6/08 —
FIRIP A 9days Mon 10/6/08 Thu 10/16/08 =@
F/RIP B 11 days Tue 10/14/08 Tue 10/28/08 (-
o FIRIPC 10 days Fri 10/24/08 Thu 11/6/08 -
Table Makeup Odays Wed11/5/08 Wed 11/5/08 & 118
Level P2 15 days Tue 11/4/08  Mon 11/24/08 —g
Level P3 17 days Thu 11/20/08  Fri 12/12/08 =
Level P4 198 days Wed 12/10/08 Mon 1/5/09 —
Level P§ 17 days Tue 12/30/08 Wed 1/21/09 =
Level P& 14 days Mon 1/19/09 Thu 2/5/09 s '
Office Tower B7 days Wed 2/4/09 Thu 6/4/09 -
Level 9 11days  Wed 24/09 Wed 2/18/09 L o J
FIRIP A 6days Wed 2/4/09 Wed 2/11/09 [5] '
FIRIP B 7days  Tue2/10/09 Wed 2/18/09 [
Level 10 10 days Mon 2/16/09 Fri 2/27/09 L)
Level 11 12 days Wed 2/25/09  Thu 3/12/09 ==
Level 12 10 days Tue 3/10/09  Mon 3/23/09 L o J
Level 14 10 days Thu 3/19/09 Wed 4/1/09 k=
Level 15 10 days Mon 3/30/09 Fri 4/10/09 .
i Level 16 10days  Wed 4/8/09  Tue 4/21/09 . ey
Level 17 10 days Fri 4/17/09 Thu 4/30/09 Lad
Level 18 10 days Tue 4/28/09 Mon 5/11/09 ! >
Level 19 12 days Thu 5/7/09 Fri 5/22/09 . Lo
[ Machine Room 8days Tue5/26/09  Thu 6/4/09 : L)
Columns lo machine room 1day Tue5/26/09  Tue 5/26/09 1
F/IRIP 7 days Wed 5/27/09 Thu 6/4/09 i~
Shell Finishes 165 days Mon 1/5/09 Fri B/21/09 e - o~
Lobby 15 days Mon 1/5/09 Fri 1/23/09 - y
MEP Overhead Rough In 5 days Mon 1/5/09 Fri 1/9/09 § H
Masonry Walls Sdays  Mon 1/12/09 Fri 1116/09 ] .
Frame Drywall Walls Sdays Mon 112/09  Fri 1/16/09 § !
MEP in Wall Rough In Sdays Mon 1/18/09 Fri 1/23/09. §
Parking Garge 60 days Mon 1/26/09 Fri 4/17/09 P——
Level P1 10 days  Mon 1/26/09 Fri 2/6/09 ) .
MEP Overhead Rough In 5days  Mon 1/26/09 Fri 1/30/09 ]
Masonry Walls 3days Wed 1/28/09 Fri 1/30/09 i
Frame Drywall Walls 3 days Mon 2/2/09 ‘Wed 2/4/09 []
MEP in Wall Rough In 2 days Thu 2/5/09 Fri 2/16/09 i
Level P2 10 days Mon 2/3/09 Fri 2/20/09 -
Level P3 10 days  Mon 2/23/09 Fri 3/6/09 -
Project: Schedule Task N Progress Summary PEIS===S  External Tasks e Deadline
Date: Wed:3H15/08 Split wesessansenena Milestone - &
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10 [Task Name Finish | 2008 ——— e g E__ = 2000
__ | ] S0 [N]D FIMIAIMII [AlS]O JIF ™ |
Level P4 Fri 3/20/09| (]
Level PS Fri 4/3/09| ]
Level P& 10 days Mon 4/6/09 Fri 4117108/ |
Office Tower S0days Mon4/2008  Fri 82109 L ——
Level 9 10days  Mon 4/20/09 Fri 511/09, I
MEP Overhead Rough In Sdays Mon 42009  Fri 4/24/09, T
Masonry Walls 3days Wed 422109 Fri 424109, H ]
Frame Dmnall Walls 3days Mond2T09 Wed 4729109 : (]
MEP in Wali Rough In 2days  Thu 4/30/09 Fri 51109 . i
Level 10 10days  Mon§Mi08  Fri 5509 " ®
Level 11 10days Mon5/18/03  Fri 52109, : ™
Level 12 10days  Mon 6109  Fri 61209 : ™
106 | Level 14 10days Mon6HS09  Fri6/26/09) : =
| 109 Level 15 10days Mon6/29/08  Fri 7/10/08 : -
110 Level 16 10days Mon71308  Fri 7/24/08| . ]
EEEH Level 17 10days Mon 7/27/08 Fri 8/7/09, -]
112 | Level 18 10days Mon8/10/03  Fri8i21/09 4 ™
13 iE:l-dov Skin 135days  Tue 3/31/03  Mon 10/5/09 v 1w
114 Lobby 30days  TueS/12009  Mon 6/22/09 : —
115 Parking Garage 70days  Tue3/31/08  Mon 7/6/09 | ——
T8 | Levels P1/P2 S0days Tue3/31/03  Mon 6/8/08 | —
197 | Layout & Clips 10days Tue 33108 Mon 413008 ‘.
118 | Vertical Mullions 10days  Tue4/14/03  Mon 4/27/08 ]
18 | Horizontal Mullions 10days Tued/2B/08 Mon 5M11/09 ' ]
120 | Prep for Glass 10days Tue5M2/09  Mon 52508 . =
121 | Glaze 10days Tue5/26/09  Mon 6/8/09| =)
122 Levels PIP4 50days  Tue414/09 Mon 6/22/09) . ]
3| Levels PSIP6 50days Tue 4/28/09  Mon 7/6/09) 5 F=—1
124 | Office Tower 105days  Tue 512003  Mon 10/5/09, : ——
125 | Levels 8/10 S0days  Tue 512109  Mon 7/20/09. ; P—
126 | Layout & Clips 10days Tue 512109  Mon 525009 1 -
127 | Verical Mullions 10days Tue 5/26/08  Mon 6/8/08 E -
128 | Horizontal Mullions 10days  Tue€/5/09  Mon 622109 : =
129 Prep for Glass 10days Tue &6/23/09 Mon 7/6/09 X ]
[ 130 Glaze 10days  Tue7/7/03  Mon 7/20/08| s =
131 | Levels 1112 S0days Tue 26103  Mon BI3/0S) C—
(132 | Levels 14/15 50days  Tue 6/9/09  Mon 8/17/09 : —
133 Levels 16/17 S0days Tue6/23/03  Mon 8/31/09| : f-—-—=—
134 Lavel 18 30days  Tue 8/4/09  Mon 9/14/09 : (==
135 Screenwall 20 days Tue 9/8/09  Mon 10/5/09 £ —
136 Interior Finishes 284days  Mon6M/09  Thu7M/10 ; P v
137 | Lobby 120 days Thu T/209  Wed 121608, . ———
138 Parking Garage 70 days Fri6/5/08  Thu 8/10/03| : L — t
139 | Level P1 20 days Fri6/5/09  Thu 7/2/09, : — 1
140 | Hang Walls 1 day Fri 6/5/09 Fri 6/5/09 H I
141 Install Storefrant Sdays  MonG09  Fri6/n209) ¥
142 Finish Walls 2days MonB/15/08  Tue 6/16/08] ] i
| 143 | Prime Paint 3days Wed&M7/09  Fri&/1903| 1
144 Touch up Walls 2days  Mon6/22/08  Tue 6/23/08) I
145 Final Paint Zdays Wed6/24/09  Thu6/2508| t
146 | Install Ceiling Grid 1day  Fri6/26/08  Fri /2609 1
147 | Center Heads/Orop Lights Tday Fr6msos  Fn62609] I
(148 | install Ceiling Tile tday  Fri6i26I09  Fri 62608 1
149 Install Flooring 1day Mon6/29/03  Mon 6/29/09) 1
150 | Install Docrs/Hardware 2days Tue®3009  Wed 7/1/08 i
Preject: Schadule Task . Progress S ¥ External Tasks (AN  Deadline
Date: Wed 318109 Spiit Project Summary Pesssssssssssay  Exemal Milestone &
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10 Task Name Duration Start Finish 2008 Z 2009 S| R 2010
Ittt b gl i " 1Jd 14 18 |OINIDIJIFIMIAIMIJIY $/0IN 4 LF 4
151 Final Clean iday Thu7/209  Thu 772108 1
1582 | Level P2 20days  Fri&fs/09  ThuT/6/09 -—
153 | Level P3 20 days FriT/309  Thu 7/30/09, -
154 | Level P4 20days  Fri7/17/09  Thu8M13/09) z -—
155 | Level P§ 20days  Fri7/31009  Thu 8127109 . [
1% Level P8 20days  Fri814/08  Thu8M0/09 : ==
157 | Office Tower 100 days  Thu7/16/08  Wed 12/2/09 : ——
158 Level 9 20days Thu7M608  Wed B/12/08 : -
158 | Lavel 10 20days  Thu7/3009  Wed BI26/08| : ==
160 | Level 11 20days  ThuBM309  Wed /308 —
161 Level 12 20days ThuB27/09  Wed 92309 ]
162 | Level 14 20days ThuSHOIOS  Wed 10/7/08 -
163 Level 15 20days  ThuS/24/08 Wed 10/21/09 -
164 Level 16 20days Thu 10809 Wed 11/4/09 ==
185 Leval 17 20days Thu 1/2209 Wed 11/18/09 -
166 Level 18 20days  Thu 11502  Wed 1272109 : ==
167 | Uphit - Edens & Advant 155days  Mon 61109 Fri 11110 : ]
| 168 Upfit - NBSC 151 dsys  MonB/30S  Mon 31710 :
169 Upfit - McMair 164days Mon 1111608  Thu7/1110, )
170 Roofing Bldays Thu/25/09 Mon 1011909 : P———
171 | Temporary Roofing - Lobby Roof Sdays Thu®/2508  Wed 7/1/09] : ]
172 | Temporary Roofing - Level 11 Sdays  Tue B/4I09  Mon 81008 '
173 | Temporary Dry In - High Roof Sdays TueSHSI09  Mon 321108 ' ]
174 Permanent Roofing 20days  Tuo 9/22/09 Mon 10/19/09, ’ —
175 | Roof Membrane 15days Tue 222109 Mon 10112109 i -
76 | Sheet Metal/Cogping Sdays Tue 101309 Mon 10/1909 9
177 Zinc Panels at Penthouse 5days Tue 10/13109 Mon 10/19/08 : ]
178 Parking Control Equipment 10days  Fri9/M1/09  Thu 9/24/09 : =)
179 Asphalt Paving/Curb & Gutter 20days  Tue 10/6/09  Mon 11/209 : —
180 |Loading Dock Equipment Sdays  Tue 10/6/08 Mon 10/12/09 : ']
181 L giirig d 20days  Tue 11/3/09  Mon 11/30/09 ==
182 Commissioning 30 days Fri&i910  Thu 5/2010
Project: Schadule Task .  Progress Summary P——  Exernal Tasks (RS  Deadline
Oate: Wed 3/10/09 Split vieererseeesss  Miestone Project Summary 7 < Extemnal S
Page 3
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Appendix C: General Conditions Estimate

Position Unit (week) Labor Cost Total Cost
Project Manager 78 $ 2,100.00 | $ 163,800.00
Project Engineer (2) 156 $ 1,005.00 | $ 52,260.00
Superintendent 78 $ 1,950.00 | $ 101,400.00
Field Engineer (2) 156 $ 1,300.00 | $ 67,600.00
Layout Crew 8 $ 4,788.00 | $ 38,304.00
Clerk 78 $ 365.00 | $ 18,980.00

Materials Unit (month) Material Cost Total Cost
Rented Office Space 18 $ 1,565.00 | $ 28,170.00
Office Supplies 18 $ 95.00 | $ 1,710.00
Telephone 18 $ 210.00 | $ 3,780.00
Storage 18 $ 147.00 | $ 2,646.00
Office Equipment 18 $ 150.00 | $ 2,700.00

Equipment Unit (month) Labor/Equip. Cost Total Cost
Tower Crane 13 $ 28,800.00 | $ 374,400.00
Mobile Crane (100 ton) 3 $ 3,985.00 | § 358,650.00
All-Terrain Forklift 13 $ 3,675.00 | $ 47,775.00

Utility Time Unit Cost/CSF Total Cost
Heat (winter months) 5 Months | $ 1350 | $ 54,391.50
Lighting (interior const.) | 7 Months | § 1333 | $ 53,706.57
Power 7 Months | $ 47.00 | $ 189,363.00
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Equipment Unit Unit Cost Total Cost
Temporary Fencing 932LF | § 3.00 $ 2,796.00
Quality Control Testing | Project | $ 48,182.00 48,182.00

$
Permits Proi'ect 2.00% | $ 823,020.00

Item Unit Unit Cost Total Cost
Contractors Fee Project 4.00% | $ 1,646,040.00

All-Risk Insurance Proi'ect 0.62% | $ 255,136.20
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Appendix D: Structural Estimate

Description Quantity Unit Material Labor Equipment Cost/Unit Total
Pile Caps 7722 SFCA | § 0.86 $§ 3.02 $ 3.88 $ 23,669.47
Joists 124320 SFCA | § 0.89 $§ 451 $ 5.40 $ 530,349.12
Beams 137760 SFCA | § 0.89 § 451 $ 5.40 $ 587,684.16
Girders 114240 SFCA | § 0.88 $§ 550 $ 6.38 $ 575,792.45
Columns 69120 SFCA | § 0.78 $ 472 $ 5.50 $ 300,326.40
Slab on Grade 756 LF $§ 032 $§ 193 $ 2.25 $ 1,343.79
Elevated Slabs 403314 SF $ 142 $§ 3.8 $ 4.60 $ 1,465,643.08

Description Quantity Unit Material Labor Equipment Cost/Unit Total
Beams & Girders, #8 to #18 1410 tons $ 980.00 $520.00 $ 1,500.00 $ 1,670,850.00
Columns, #8 to #18 198 tons $ 980.00 $ 600.00 $ 1,580.00 $ 247,143.60
Slab on Grade, #3 to #7 41 tons $ 940.00 $ 660.00 $ 1,600.00 $ 51,824.00
Elevated Slabs, #4 to #7 383 tons $1,020.00 $ 480.00 $ 1,500.00 $ 453,855.00

Description Quantity Unit Material Labor Equipment Cost/Unit Total

Post-tensioned, 50" span, 300 ki 242 tons $1,820.00 $1,860.00 $ 80.00 $ 3,760.00 $ 718,836.80

Description Quantity | Unit | Material Labor Equipment Cost/Unit Total
Pile Caps, pumped 787 cYy $§ 12.80 $ 6.40 $ 19.20 $ 11,937.22
Joists, crane & bucket 2302 CcY $§ 52.50 $ 26.50 $  79.00 $ 143,667.82
Beams, " 2551 CYy $§ 5250 $ 26.50 $§  79.00 $ 159,207.91
Girders, " 2116 CY $ 36.50 $ 18.30 $ 54.80 $ 91,605.87
Columns, " 2296 CYy $ 2350 $ 11.90 $ 3540 $ 64,209.94
Slab on Grade, pumped 551 cY $ 16.00 $ 6.00 $ 22.00 $ 9,576.38
Elevated Slab, crane & bucket 8714 CcY $ 21.50 $ 10.80 $ 3230 $ 222,355.14
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Description Quantity | Unit Material Labor Equipment Cost/Unit Total
5000 psi 9265 CY | $§ 109.00 $§ 109.00 797,809.15
6000 psi 6969 CY | $ 124.00 $§ 124.00 682,683.24

8000isi 3083 CY $ 203.00 $ 203.00 494,420.71

Description Quantity Unit Material Labor Cost/Unit Total

Prestressed Concrete Piles, d=18" 25650 VLF. | $§ 3500 | $§ 4.06 $ 3.76 $ 4282 $ 867,683.07
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Appendix E: Column Loading Results (pcaColumn)

30 in diam.

(kip)

Code: ACI 318-02

Units: English

Run axis: About X-axis
Run option: Investigation
Slenderness: Considered
Column type: Structural
Bars: ASTM A615

Date: 03/04/09

Time: 20:22:06

'//,_

-800

-1000 —

(Pmin)

pecaColumn v3.64. Licensed to: Penn State University. License ID: 52411-1010265-4-22545-26F4D

Project: Main & Gervais
Column: AS

fe=5ksi

Ec = 4031 ksi

fo = 4.25 ksi

e _u=0.003inin

Beta1 =038

Confinement: Tied

kx(braced) = 1, kx(sway) =

File: P\Thesis\Curtain Wall Analysis\Column Load Analysis\5000.col

Engineer: Adam

fy =60 ksi Ag = T706.858 in"2
Es = 29000 ksi As =16.00 in"2
foc=4.25 ksi Xo =0.00in

Yo =0.001in

Clear spacing=3.311in
phi(a) = 0.8, phi(b) = 0.9, phi(c) = 0.65
MN/A

16 #9 bars

Rho = 2.26%

Ix = 39760.8 in"4
ly = 39760.8 in"4

Clear cover = 1.88in
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30 in diam.

Code: ACI 318-02

Units: English

Fun axis: About X-axis
Fun eption: Investigation
Slenderness: Considered
Column type: Structural
Bars: ASTM A615

Date: 03/04/09

Time: 17:38:45

Project: Main & Gervais
Column: AS

fe=7 ksi

Ec = 4769 ksi

fo = 5.95 ksi
e_u=0.003 infin

Beta1 =07

Confinement: Tied

P (kip)
3500
(Pmax)
o ] \\\x_
- \‘\\
e 5 -\\\\
>
fs:O/
fs=0.5fy
| 1 | | | ] | |
1 1 1 I 1 1 1
1000
Mx (k-ft)
Pmin
-1000 ( )
pcaColumn v3.64. Licensed to; Penn State University. License ID: 52411-1010265-4-22545-28F4D
File: PAThesis\Curtain Wall Analysis\Column Load Analysis\7000.col
Engineer: Adam
fy =60 ksi Ag=706.858 in"2 16 #9 bars
Es = 29000 ksi As =16.00 in"2 Rho = 2.26%
fc = 5.95 ksi Xo =0.00in Ix = 38760.8 in"4
Yo =0.00in ly =39760.8 in"4
Clear spacing = 3.31 in Clear cover = 1.88 in
phi(a) = 0.8, phi(b) = 0.9, phi(c) = 0.65
N/A

kx(braced) = 1, kx(sway) =
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Appendix F: Strip Wizard Input (RAM Concept)

ﬁ?t rip Wizard m
General Parameters
Specify the structural system, number of spans and the materials.
~Structure Type
Structural system: Beam M
Past-Tensioned
Spans
Mumber of Spans (excluding cantilevers): I3
Cartilavers: [] Start [ End
[] Asvmmetric strip
Concrete hMixes
Slabs and Beams: SDDU psi IE'
Support: : 000 psi M
= Back ] ’ et = ] [ Cancel ]
F?tnp ard L&Jw
Span Data - Beams
Specify the structural system span data.
Beam Systems
Length W Depth W Nicth | F Depth F Start Yicth F End Wicth
(feet) [inches) (inches) [inches) | (feet) [feet)
Typical |
Span 1 45 26 36 5 10 10
Span 2 30 26 36 ] 10 10
Span 3 45 26 36 5 10 10
[ = Back ] [ et = ] [ Cancel J
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)|

(%7 T "
£ st r%p Wizard ?
Support Data
Specify the structural system support data.
Supports Lhove
Depth | wicth | Height | . | -
| Buottom Fixit Top Fixit
{inches) | (inches) | (fest) [FREATERALY R
Typical | Fixed Fixed
Support 1| 19 a 13 Fixed Fixed
Support 2 19 a 13 Fixed Fixed
Support 3| 14 1] 13 Fixed Fized
Support 4 19 o 13 Fixed Fixed
Supports Below
Depth Wicth | Height | o | s
Buottom Fixit Top Fixit
{inches) (inches) | tteety AR PR
Typical Fixed Fixed
Support 1 19 a 13 Fixed (Fixed
Support 2 19 a 1 3:Fixed Fixed
Support 3 19 u] 13 Fixed \Fixed
Support 4 19 u] 1 3:Fixed Fixed
= Back ] [ Mext = ] [ Cancel
(e 3|
ﬁgﬁ'ﬁp Wizard ?
Loadls
Specify the loads.
Loads
Dead Area Load Dead Line Load Live Area Load | Live Line Load
(Ds_ﬂ i (k_ipSJ'ﬂJ | (D_SfJ Fki_FfSJ‘ﬂJ
Typical |
Span 1 B3 0.315 120 0.6
Span 2 63 0.313 120 0.6
Span 3 | 53 0.313 120 0.6
- Loadings to Use
"Dezc': | Other Dead Loading ] "ive": | Live (Reduchle) Loading [
[ = Back ] [ Mext = ] [ Cancel
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Post-Tensioning

Specify the PT system, stressing locations and the required precompression.

PT System: 2" Unhonded El
Stressing: Start Endl
hfir Piis; 250 psi

-~ Balance Load

Min balance losd percentage: 75 %

Balance load considers: I Self-Dead Load

—Profiling -

Straight profile distance at supports: i} inches
Round profiles to nearast: ’D—| inches

[_ = Back J i ext = ] L Cancel J

Reinforcemert

Specify the reinforcement parameters.

~Reinforcing Bar

Top: | wE
Bottom: | ®7
Shear: | #E

~Reinforcement Clear Cover

~Punching Shear Checks

| Perform puniching shear checks

Coverto CGE: inches

[ = Back ] i Next = ] [ Cancel J
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Appendix G: Solar Radiation Hand Calculations
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Appendix H: Sloped Facade Solar Radiation Calculation Tables

A B C Cn
350.6 0.177 0.13 0.94
Date Time B (Altitude) | @.(Azimuth) Gnd [0} 4 Y [od cosB | Fus Fwg | N/A | Ge(btu/hr-ft?) | SHGC | Window Heat Gain (btu/hr-ft?)
21-May 12:00 76.1 0 | 274.63 | 360.00 | 255.00 | 105.00 | 95.63 | -0.16 | 0.45 | 0.55 19.82 | 0.278 5.51
21-May 13:00 70.78 -47.57 | 273.23 | 31243 | 255.00 57.43 | 95.63 | 0.08 | 0.45 | 0.55 84.26 | 0.278 23.42
21-May 14:00 60.05 -70.14 | 268.67 | 289.86 | 255.00 34.86 | 95.63 | 0.32 | 0.45 | 0.55 143.40 | 0.278 39.86
21-May 15:00 47.97 -82.62 | 259.69 | 277.38 | 255.00 22.38 | 95.63 | 0.54 | 0.45 | 0.55 190.26 | 0.278 52.89
21-May 16:00 35.57 -91.61 | 243.10 | 268.39 | 255.00 13.39 | 95.63 | 0.73 | 0.45 | 0.55 216.74 | 0.278 60.25
21-May 17:00 23.21 -99.37 | 210.32 | 260.63 | 255.00 5.63 | 95.63 | 0.87 | 0.45 | 0.55 210.28 | 0.278 58.46
21-May 18:00 11.11 -106.92 | 131.53 | 253.08 | 255.00 1.92 | 95.63 | 0.96 | 0.45 | 0.55 138.10 | 0.278 38.39
| towtbumssy | zreee |
A B C Cn
346.1 0.185 0.137 0.94
Date Time | B (Altitude) | ¢:(Azimuth) Gnd [0} R4 Y [od cosB | Fus Fwg | N/A | Gt (btu/hr-ft?) SHGC | Window Heat Gain (btu/hr-ft?)

21-Jun | 12:00 79.43 0 | 269.52 | 360.00 | 255.00 | 105.00 | 95.63 | -0.14 | 0.45 | 0.55 24.50 | 0.278 6.81

21-Jun | 13:00 73.16 -55.06 | 268.15 | 304.94 | 255.00 49.94 | 95.63 | 0.09 | 045 | 0.55 86.27 | 0.278 23.98
21-Jun | 14:00 61.78 -75.97 | 263.72 | 284.03 | 255.00 29.03 | 95.63 | 0.33 | 0.45 | 0.55 142.89 | 0.278 39.72
21-Jun | 15:00 49.49 -87.08 | 255.07 | 272.92 | 255.00 17.92 | 95.63 | 0.54 | 0.45 | 0.55 187.76 | 0.278 52.20
21-Jun | 16:00 37.06 -95.26 | 239.34 | 264.74 | 255.00 9.74 | 95.63 | 0.72 | 0.45 | 0.55 213.39 | 0.278 59.32
21-Jun | 17:00 24.79 -102.53 | 209.27 | 257.47 | 255.00 247 | 95.63 | 0.86 | 0.45 | 0.55 208.71 | 0.278 58.02
21-Jun | 18:00 12.85 -109.76 | 141.60 | 250.24 | 255.00 4.76 | 95.63 | 0.95 | 0.45 | 0.55 148.16 | 0.278 41.19
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A B C Cn
346.4 0.186 0.138 0.94

Date | Time | B (Altitude) | ¢.(Azimuth) Gnd [0) 4 Y o cosB | Fus Fwg | N/A | Gi(btu/hr-ft2) | SHGC Window Heat Gain (btu/hr-ft?)
21-Jul | 12:00 76.55 0 | 268.94 | 360.00 | 255.00 | 105.00 | 95.63 | -0.16 | 0.45 | 0.55 20.95 | 0.278 5.82

21-Jul | 13:00 71.1 -48.43 | 267.50 | 311.57 | 255.00 56.57 | 95.63 | 0.08 | 0.45 | 0.55 83.83 | 0.278 23.30

21-Jul | 14:00 60.28 -70.83 | 262.84 | 289.17 | 255.00 34.17 | 95.63 | 0.32 | 0.45 | 0.55 141.42 | 0.278 39.31

21-Jul | 15:00 48.16 -83.14 | 253.68 | 276.86 | 255.00 21.86 | 95.63 | 0.54 | 0.45 | 0.55 186.81 | 0.278 51.93

21-Jul | 16:00 35.75 -92.03 | 236.83 | 267.97 | 255.00 12.97 | 95.63 | 0.73 | 0.45 | 0.55 211.96 | 0.278 58.92

21-Jul | 17:00 23.38 -99.71 | 203.77 | 260.29 | 255.00 5.29 | 95.63 | 0.87 | 0.45 | 0.55 204.38 | 0.278 56.82

21-Jul | 18:00 11.29 -107.22 | 125.92 | 252.78 | 255.00 2.22 | 95.63 | 0.96 | 0.45 | 0.55 132.60 | 0.278 36.86

| towrbwumesaay | a7zes |
A B C Cn
350.9 0.182 0.134 0.94
Date Time | B (Altitude) | ¢:(Azimuth) Gnd [O) v Y [od cosB | Fus Fwg | N/A | Gt (btu/hr-ft2) | SHGC Window Heat Gain (btu/hr-ft?)

21-Aug | 12:00 68.25 0 | 271.15 | 360.00 | 255.00 | 105.00 | 95.63 | -0.19 | 0.45 | 0.55 10.09 | 0.278 2.80

21-Aug | 13:00 64.3 -35.69 | 269.52 | 324.31 | 255.00 69.31 | 95.63 | 0.06 | 0.45 | 0.55 76.27 | 0.278 21.20

21-Aug | 14:00 55.09 -58.64 | 264.20 | 301.36 | 255.00 46.36 | 95.63 | 0.31 | 0.45 | 0.55 136.68 | 0.278 38.00

21-Aug | 15:00 43.72 -73.01 | 253.48 | 286.99 | 255.00 31.99 | 95.63 | 0.54 | 0.45 | 0.55 183.61 | 0.278 51.04

21-Aug | 16:00 31.55 -83.38 | 232.94 | 276.62 | 255.00 21.62 | 95.63 | 0.74 | 0.45 | 0.55 207.27 | 0.278 57.62

21-Aug | 17:00 19.13 -92.03 | 189.29 | 267.97 | 255.00 12.97 | 95.63 | 0.88 | 0.45 | 0.55 189.76 | 0.278 52.75

21-Aug | 18:00 6.77 -100.13 70.44 | 259.87 | 255.00 4.87 | 95.63 | 0.97 | 045 | 0.55 74.29 | 0.278 20.65
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Appendix I: Vertical Facade Solar Radiation Calculation Tables

A B C Cn
350.6 0.177 0.13 0.94
Date Time | B (Altitude) | . (Azimuth) Gnd [0) v Y o cos® | N/A | Fwg | Gav/Gan | Gt (btu/hr-ft?) | SHGC Window Heat Gain (btu/hr-ft?)
21-May | 12:00 76.1 0 | 274.63 | 360.00 | 255.00 | 105.00 | 90.00 | -0.06 0.50 0.52 44.31 | 0.278 12.32
21-May | 13:00 70.78 -47.57 | 273.23 | 312.43 | 255.00 57.43 | 90.00 0.18 0.50 0.64 112.37 | 0.278 31.24
21-May | 14:00 60.05 -70.14 | 268.67 | 289.86 | 255.00 34.86 | 90.00 0.41 0.50 0.78 174.66 | 0.278 48.55
21-May | 15:00 47.97 -82.62 | 259.69 | 277.38 | 255.00 22.38 | 90.00 0.62 0.50 0.94 223.45 | 0.278 62.12
21-May | 16:00 35.57 -91.61 | 243.10 | 268.39 | 255.00 13.39 | 90.00 | 0.79 0.50 1.09 249.57 | 0.278 69.38
21-May | 17:00 23.21 -99.37 | 210.32 | 260.63 | 255.00 5.63 | 90.00 | 091 0.50 1.21 238.83 | 0.278 66.39
21-May | 18:00 11.11 -106.92 | 131.53 | 253.08 | 255.00 1.92 | 90.00 0.98 0.50 1.28 154.97 | 0.278 43.08
| rowbureyaay | ey |
A B C Cn
346.1 0.185 0.137 0.94
Date Time | B (Altitude) | @z (Azimuth) Gnd [0} v Y a cos® | N/A | Fwg | Gdv/Gdan | Gt (btu/hr-ft?) | SHGC Window Heat Gain (btu/hr-ft?)
21-Jun | 12:00 79.43 0 | 269.52 | 360.00 | 255.00 | 105.00 | 90.00 | -0.05 0.50 0.53 49.18 | 0.278 13.67
21-Jun | 13:00 73.16 -55.06 | 268.15 | 304.94 | 255.00 49.94 | 90.00 0.19 0.50 0.64 114.69 0.278 31.88
21-Jun | 14:00 61.78 -75.97 | 263.72 | 284.03 | 255.00 29.03 | 90.00 0.41 0.50 0.78 174.60 0.278 48.54
21-Jun | 15:00 49.49 -87.08 | 255.07 | 272.92 | 255.00 17.92 | 90.00 | 0.62 0.50 0.94 221.58 | 0.278 61.60
21-Jun | 16:00 37.06 -95.26 | 239.34 | 264.74 | 255.00 9.74 | 90.00 | 0.79 0.50 1.09 247.04 | 0.278 68.68
21-Jun | 17:00 24.79 -102.53 | 209.27 | 257.47 | 255.00 2.47 | 90.00 | 091 0.50 1.20 23844 | 0.278 66.29
21-Jun | 18:00 12.85 -109.76 | 141.60 | 250.24 | 255.00 4.76 | 90.00 | 0.97 0.50 1.27 167.31 | 0.278 46.51
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A B C Cn

346.4 0.186 0.138 0.94
Date Time | [ (Altitude) | ¢z(Azimuth) Gnd [0) b4 Y a cos® | N/A | Fwg | Gdav/Gdn | Gt (btu/hr-ft?) | SHGC Window Heat Gain (btu/hr-ft?)
21-Jul | 12:00 76.55 0 | 268.94 | 360.00 | 255.00 | 105.00 | 90.00 | -0.06 0.50 0.52 45.16 | 0.278 12.55
21-Jul | 13:00 71.1 -48.43 | 267.50 | 311.57 | 255.00 56.57 | 90.00 | 0.18 0.50 0.64 111.81 | 0.278 31.08
21-Jul | 14:00 60.28 -70.83 | 262.84 | 289.17 | 255.00 34.17 | 90.00 | 0.41 0.50 0.78 172.75 | 0.278 48.02
21-Jul | 15:00 48.16 -83.14 | 253.68 | 276.86 | 255.00 21.86 | 90.00 | 0.62 0.50 0.94 220.28 | 0.278 61.24
21-Jul | 16:00 35.75 -92.03 | 236.83 | 267.97 | 255.00 12.97 | 90.00 | 0.79 0.50 1.09 245.19 | 0.278 68.16
21-Jul | 17:00 23.38 -99.71 | 203.77 | 260.29 | 255.00 5.29 | 90.00 | 091 0.50 1.21 233.30 | 0.278 64.86
21-Jul | 18:00 11.29 -107.22 | 125.92 | 252.78 | 255.00 2.22 | 90.00 | 0.98 0.50 1.28 149.60 | 0.278 41.59
| rowbwmaay | sms ]
A B C Cn
350.9 0.182 0.134 0.94
Date Time | B (Altitude) | ¢z(Azimuth) Gnd [0} b4 Y a cosB® | Fus Fwg | Gdv/Gdn | Gt (btu/hr-ft?) | SHGC Window Heat Gain (btu/hr-ft?)
21-Aug | 12:00 68.25 0 | 271.15 | 360.00 | 255.00 [ 105.00 | 90.00 | -0.10 | 0.50 | 0.50 0.51 32.89 | 0.278 9.14
21-Aug | 13:00 64.3 -35.69 | 269.52 | 324.31 | 255.00 69.31 | 90.00 | 0.15 | 0.50 | 0.50 0.62 102.74 | 0.278 28.56
21-Aug | 14:00 55.09 -58.64 | 264.20 | 301.36 | 255.00 46.36 | 90.00 | 0.39 | 0.50 | 0.50 0.77 166.38 | 0.278 46.25
21-Aug | 15:00 43.72 -73.01 | 253.48 | 286.99 | 255.00 31.99 | 90.00 | 0.61 | 0.50 | 0.50 0.94 215.25 | 0.278 59.84
21-Aug | 16:00 31.55 -83.38 | 232.94 | 276.62 | 255.00 21.62 | 90.00 | 0.79 | 0.50 | 0.50 1.09 238.23 | 0.278 66.23
21-Aug | 17:00 19.13 -92.03 | 189.29 | 267.97 | 255.00 12.97 | 90.00 | 0.92 | 0.50 | 0.50 1.22 215.15 | 0.278 59.81
21-Aug | 18:00 6.77 -100.13 70.44 | 259.87 | 255.00 4.87 | 90.00 | 0.99 | 0.50 | 0.50 1.29 83.21 | 0.278 23.13
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